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Health risk appraisal in older people 1:
are older people living alone an ‘at-risk’ group?

Kalpa Kharicha, Steve lliffe, Danielle Harari, Cameron Swift, Gerhard Gillmann

and Andreas E Stuck

ABSTRACT

Background

In the UK, population screening for unmet need has
failed to improve the health of older people. Attention
is turning to interventions targeted at ‘at-risk’ groups.
Living alone in later life is seen as a potential health
risk, and older people living alone are thought to be an
at-risk group worthy of further intervention.

Aim

To explore the clinical significance of living alone and
the epidemiology of lone status as an at-risk category,
by investigating associations between lone status and
health behaviours, health status, and service use, in
non-disabled older people.

Design of study

Secondary analysis of baseline data from a
randomised controlled trial of health risk appraisal in
older people.

Setting
Four group practices in suburban London.

Method

Sixty per cent of 2641 community-dwelling non-
disabled people aged 65 years and over registered at a
practice agreed to participate in the study; 84% of
these returned completed questionnaires. A third of
this group, (n = 860, 33.1%) lived alone and two-thirds
(n = 1741, 66.9%) lived with someone else.

Results

Those living alone were more likely to report fair or
poor health, poor vision, difficulties in instrumental and
basic activities of daily living, worse memory and
mood, lower physical activity, poorer diet, worsening
function, risk of social isolation, hazardous alcohol use,
having no emergency carer, and multiple falls in the
previous 12 months. After adjustment for age, sex,
income, and educational attainment, living alone
remained associated with multiple falls, functional
impairment, poor diet, smoking status, risk of social
isolation, and three self-reported chronic conditions:
arthritis and/or rheumatism, glaucoma, and cataracts.
Conclusion

Clinicians working with independently-living older
people living alone should anticipate higher levels of
disease and disability in these patients, and higher
health and social risks, much of which will be due to
older age, lower educational status, and female sex.
Living alone itself appears to be associated with higher
risks of falling, and constellations of pathologies,
including visual loss and joint disorders. Targeted
population screening using lone status may be useful
in identifying older individuals at high risk of falling.
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INTRODUCTION

Government policies encourage health and social care
providers to promote healthy ageing in older people by
implementing the National Service Framework for
Older People." The failure of population screening of
older age groups to demonstrate health gain, as
shown by the abandonment of ‘75 and over checks’
(1990-2004) in the new GP contract, and confirmed by
the Medical Research Council trial,> has diverted the
attention of the NHS towards interventions targeted at
‘at-risk’ groups. For example, the National Service
Framework for Older People identifies older people
living alone as being at risk of not having their mental
health problems recognised.

Living alone in later life is seen as, at best, an
undesirable state and at worst a potential health risk.
In the UK, 16% of the population is aged 65 years or
over* and according to the General Household
Survey,* 37% of people aged 65 years and over live on
their own; 24% of all men and 47% of all women.
Deprivation payments to general practice were
originally based on the Jarman score, which includes
the proportion of older people living alone as one of its
measures of deprivation.® Twenty years later GPs still
consider older people living alone to be an at-risk
group worthy of specialist intervention.® The public
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How this fits in

In the UK, population screening for unmet need, unrecognised disability, or
hidden pathology has failed to improve the health of older people. Interventions
are now being targeted at those deemed to be at risk. GPs may consider older
people living alone to be an ‘at-risk’ group worthy of further intervention,
although there is some evidence that those living alone are a robust group.
Public perception of lone status increasing vulnerability and risk in older people
is strengthened by often sensationalised media coverage of this group;
loneliness, isolation, and vulnerability can become confused with solitary status.
Those living alone may report worse health than those living with others, but are
no different in medication use, and make less use of ambulatory health
services. Non-disabled older people living alone do appear to be at higher risk
of falling, and to have more visual impairment and more problems with joint
disease. Clinical attention should be focused on these specific problems.

perception of lone status increasing vulnerability and
risk in older people is strengthened by the often
sensationalised media coverage of this group, and
loneliness, isolation, and vulnerability are often
confused with solitary status.’

Living alone may arise from social and historical
causes, like the sex imbalance following the First
World War; economic migration; demographic effects,
for instance, the longer lifespan of women; or
personality and preference. Bereavement apart, there
is no reason to assume that living alone is necessarily
harmful to health, and there is some evidence to
suggest that those living alone a decade ago were as
robust as those living with others.?

Nevertheless, the perception of living alone being
problematic continues to drive policy and practice,
and primary care practitioners may be encouraged to
use lone status as a trigger for further attention and
assessment. The aim of this study was to test the
hypothesis that living alone in older age (aged
65 years and over) increases the risk of poor physical
and mental health and results in a higher use of health
services compared with living among other
independent older persons. The objectives of this
study were:

e to examine the clinical significance of living alone
in later life; and

e to explore lone status as an epidemiological risk
category.

METHOD

Four large group practices in suburban London were
recruited to participate in a randomised controlled trial
investigating the effect of the health risk appraisal for
older people on health behaviours and status in the
‘well old’ population.® Practices were purposively
selected for their interest in primary care for older
people, location in suburban (that is, relatively without

deprivation) areas of London, and routine use of
electronic medical recording systems in clinical
encounters.

To identify eligible patients aged 65 years and over,
practice lists were checked by GPs. Eligibility criteria
were: those living at home and without evidence of
need for human assistance in basic activities of daily
living, high dependency due to major physical or
psychiatric illness, cognitive impairment, or a terminal
illness. Patients also had to have a sufficient level of
English to complete the questionnaires. Eligible and
consenting patients were posted the Health Risk
Appraisal Older people questionnaire (HRA-O) in
phases and at least once. The findings reported in this
paper are from the first completion of the
questionnaire. The HRA-O questionnaire is a
multidimensional, self-completion questionnaire that
collects information on health, functional status, health
behaviours, preventive care, and psychosocial factors
in older people. The development of the
questionnaire® and the feasibility of its use in UK
primary care have been reported elsewhere,™ as has a
full description of the methodology."

Due to multiple morbidity often found in older
people, a number of clinically salient domains from
the HRA-O questionnaire were included in this
analysis: functional ability (difficulty in the basic
activities of daily living™ and instrumental activities of
daily living);® functional change (changed and
decreased functioning in the last 12 months);™ falls,
(multiple falls in the last 12 months and activity
limitation due to the fear of falling),™ vision;™ multiple
medication use (more than three prescribed
medications);'”” mood (depression symptoms);®
cognitive functioning (self-reported memory loss);™
risk of social isolation;® health risk behaviours
including low physical activity,? poor diet (high fat
consumption, low fruit and fibre consumption),?
current tobacco use*® and alcohol consumption
(hazardous alcohol use);?* general health rating (poor,
fair, good or excellent); and medical history of
diagnosed chronic conditions. Use of health services
over the previous 12 months (hospital admission and
primary care or outpatient appointments) and
availability of a carer in an emergency were included
in the analysis. Information was collected on age, sex,
education level, current income source, and living
arrangements.

Data were analysed using SPSS version 12 and the
following tests as appropriate: x? independent
samples t-test, Mann-Whitney U and binary logistic
regression. Data were analysed in two stages
corresponding to the two objectives of the paper.
Firstly, > tests were used to compare the proportions
of those living alone with those living with others for
the health behaviours, health risk factors, diagnosed
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chronic conditions, and use of health services from
the domains of the HRA-O questionnaire listed
above. These descriptive data outline the clinical
implications of older people living alone presenting to
health services compared with older people living
with others.

Secondly, the epidemiology of lone status was
explored using binary logistic regressions to address
two questions. Firstly, to examine the impact of living
status on health behaviour, health risk, physical and
social function, chronic conditions, and use of health
services at a population level, when controlling for the
known confounders of increasing age (65-74 years,
75-84 years, and 85 years and over), female sex,
education level (basic education up to the age of 15
or 16 years versus more than basic education), and
income (receipt of the state pension alone versus
receipt of additional income from other sources); the
latter two used as proxies for socioeconomic status.
Both crude odds ratios and odds ratios adjusted for
age, sex, education level, and income are reported.

Given the current clinical and policy significance of
falls prevention in older people, the impact of living
status on multiple falls over the previous 12 months
and fear of falling were explored, controlling for age,
sex, education level, income, functional ability and
change, vision, multiple medication use, mood,
cognitive functioning, social isolation, availability of
emergency carer, low physical activity, poor diet,
tobacco and alcohol consumption, general health
rating, and health services use over the last 12 months.

RESULTS

Five thousand nine hundred and eighty-two patients
aged 65 years and over were identified across the four
practices. After list checking, 5467 (91%) people were
invited to join the study, of whom 3299 returned a
consent form (60%). Of these, a further 160 were
excluded based on exclusion criteria.”" Of the
remainders, 209 returned incomplete information and
1959 declined to participate or did not return the
questionnaire/consent form.

The remaining 3139 people were posted the HRA-O
questionnaire, of which 2641 completed and returned
the questionnaire, a response rate of 84%. Those
most likely to respond to the questionnaire were
female (54.6 versus 59.8%, P = 0.032).

Of the 2641 responders, 2601 (83% of those posted
the HRA-O questionnaire) completed a question
about their current living arrangements and this is the
sample on which the rest of the paper has focused. A
third of this group (n = 860) lived alone and two thirds,
(n =1741) lived with someone else. As expected, older
people living alone were significantly older (mean age
= 76.43 years [standard deviation {SD} = 6.66]
compared with 73.62 years [SD = 5.75, P<0.001, t =

11.104, degrees of freedom {df} = 2599]) and more
likely to be female (75.6 compared to 44.0%,
respectively, P<0.001). Those living alone were more
likely to have had only the basic level of education
(67.2 versus 61.3% respectively, P = 0.003) but were
better off financially, being in receipt of more than the
state pension alone (29.2 versus 37.0% respectively,
were in receipt of only the state pension, P<0.001).

Those living alone fared significantly worse than
their counterparts living with others in almost all of the
HRA-O domains investigated (Table 1), the exceptions
being that there was no difference in multiple
medication use, high fat consumption, tobacco use, or
use of health services (hospital admission or doctor
consultation).

After controlling for increasing age, female sex,
education level and income, those living alone were
more likely to report fair or poor health, difficulties with
instrumental activities of daily living, worsening
function, and multiple falls in the previous 12 months,
as well as activity limitation due to fear of falling and
other associations (Table 1). However, there was no
difference between the groups in vision and multiple
medication use (a proxy for complex morbidity). In
terms of mental health, no difference was found in
mood (depressive symptoms) or self-reported
memory loss, regardless of the fact that those living
alone were more likely to be socially isolated.

Despite being less likely to have an emergency
carer, those living alone were either significantly less
likely to use services or their use of health services
was comparable to those living with others. No
difference was found in the number of in-patient stays
and those living alone were less likely to have had
multiple doctor appointments (either GP or
outpatient). The health risk behaviours of these groups
was mixed; in the multivariate analyses those living
alone were less healthy in the sense that they ate less
fruit and fibre and smoked tobacco, but they were not
different in levels of physical activity, high fat
consumption, and hazardous alcohol use. Those living
alone had a greater number of diagnosed chronic
medical conditions (mean of 2.2 versus 1.9, P<0.001;
and 64.1 versus 56.3% respectively, P<0.001, had two
or more chronic conditions). The distribution of self-
reported chronic conditions by different household
type shows that these appear to be concentrated to
particular iliness types (Table 2). Prevalence of heart
and lung diseases, diabetes, and mental health
problems were largely the same between groups,
except in the case of coronary heart disease and/or
heart attack which was more common in those living
with others. Conditions more common in those living
alone were: arthritis and/or rheumatism, osteoporosis,
glaucoma, irreversible and/or untreatable retinal
disease, and cataracts.
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QOdds ratios (OR) for chronic conditions, both crude
and adjusted (for increasing age, female sex,
education level, and income), are shown in Table 2.
After controlling for confounders, two chronic
conditions remained significantly more prevalent in
those living alone: arthritis and/or rheumatism (OR =
1.36, 95% confidence interval [CI] = 1.13 to 1.63) and
glaucoma (OR = 1.50, 95% Cl =1.03 to 2.19); and the
condition cataracts remains of borderline significance
(OR =1.25, 95% CIl = 1.00 to 1.55).

The association of falls and fear of falls with living
status was analysed in a second multivariate model,
controlling for the socioeconomic indicators as well
as for health indicators and service use. In this
analysis (not shown), living status was found to be
significantly associated with multiple falls but not
with fear of falling. The likelihood of having multiple
falls over the previous 12 months was 2.26 times
higher in those living alone, after controlling for the
known socioeconomic confounders, health
indicators, and service use outlined above (95% CI =
1.56 to 3.28, P<0.001).

DISCUSSION
Summary of main findings
This paper reports on the 2601 patients who
participated in the UK arm of the HRA-O trial and
completed the HRA-O questionnaire and information
on their living arrangements. The proportion of older
people living alone was slightly lower than the national
average of 37%.°

If the findings of this study are extrapolated to
clinical practice, non-disabled older people living
alone would present to healthcare practitioners with a
greater number of health risk behaviours and worse
health status, although they would not differ in their
use of ambulatory health services. However, at a
population level, the increased age, higher prevalence
of women, lower educational level, and better financial
status of those living alone, account for a number of
the differences between the two groups. The domains
in which older people living alone remain at higher risk
than their counterparts living with others are poorer
self-rated health, difficulty in instrumental activities of
daily living, worsening functioning, falls, social

Table 1. Health indicators and use of health services by living status.

Alone n (%) Living with others n (%) Unadjusted OR

Adjusted OR®

Domain (total n = 860) (total n = 1741) (95% Cl) (95% Cl)

Fair/poor health? 241/850 (28.4) 376/1725 (21.8) 1.42 (1.2 t0 1.7) 1.33 (1.1 to 1.6)°
Difficulty in one or more BADL® 75/848 (8.8) 73/1720 (4.2) 2.19 (1.6 to 3.1)' 1.39 (0.95 to 1.0)
Difficulty in one or more IADL® 412/815 (50.6) 552/1690 (32.7) 2.11 (1.8 to 2.5)' 1.33 (1.1 to 1.6)°
Changed functioning 517/812 (63.7) 818/1690 (48.4) 1.87 (1.6 to 2.2) 1.42 (1.2 t0 1.7)
Decreased functioning 384/797 (48.2) 578/1656 (34.9) 1.73 (1.5 to 2.1)' 1.27 (1.0 to 1.5)¢
Multiple falls in last 12 months 139/818 (17.0) 138/1688 (8.2) 2.30 (1.8 to 3.0)' 1.99 (1.5 to 2.6)'
Activity limitation due to fear of falling 307/836 (36.7) 343/1714 (20.0) 2.32 (1.9 to 2.8)' 1.47 (1.2 to 1.8)

Less than excellent or good vision®

385/1728 (22.3)

1.38 (1.2 to 1.7)

1.13 (0.9 to 1.4)

Takes more than three medicines

284/814 (34.9)

551/1694 (32.5)

1.11 (0.9 t0 1.3)

1.05 (0.9 to 1.3)

Impaired memory

101/807 (12.5)

153/1702 (9.0)

1.45 (1.1 to 1.9)¢

Depressed mood

166/854 (19.4)

257/1732 (14.8)

1.38 (1.1 to 1.7)

(
1.20 (0.9 to 1.6)
1.18 (0.9 to 1.5)

Socially isolated

190/842 (22.6)

197/1721 (11.4)

2.18 (1.7 to 2.8y

No emergency carer

284/830 (34.2)

137/1733 (7.9)

(
2.25 (1.8 to 2.8}
6.06 (4.8 to 7.6)

6.16 (4.8 to 7.9)'

Low physical activity

221/792 (27.9)

355/1667 (21.3)

1.43 (1.2 to 1.7)

1.09 (0.9 to 1.4)

High fat consumption

(
®.
(
(
(
(
(
239/842 (28.4)
(
(
(
(
(
(
(

689/785 (87.8)

1476/1667 (88.5)

(
0.93 (0.7 to 1.2)

(
0.89 (0.7 to 1.2)

Low fruit and fibre in diet

537/799 (67.2)

1038/1675 (62.0)

1.26 (1.1 to 1.5)

1.42 (1.2 to 1.7y

Smokes tobacco

99/787 (12.6)

172/1647 (10.4)

1.23 (1.0 to 1.6)

1.63 (1.2 to 2.2)'

Hazardous alcohol use

140/825 (17.0)

376/1704 (22.1)

0.72 (0.6 to 0.9)

1.20 (0.9 to 1.5)

SERVICE USE:
Stayed overnight in hospital more
than once in last 12 months
Visited a doctor more than six times
in last 12 months

35/860 (4.1)

180/860 (20.9)

66/1741 (0.0)

412/1741 (0.2)

1.08 (0.7 to 1.6)

0.85 (0.7 to 1.0)

1.01 (0.6 to 1.6)

0.78 (0.6 to 1.0)°

2Q0ut of: excellent, good, fair, poor. °BADL = basic activities of daily living, self-perceived difficulty or need for assistance with:

feeding, moving from bed to chair, getting to the toilet, dressing, bathing). °lADL =

instrumental activities of daily living, self-

perceived difficulty or need for assistance with: using the telephone, driving or using public transport, shopping, preparing
meals, housework, DIY, laundry, taking medication, managing money. “Out of: excellent, good, fair, poor, very poor, completely
blind. *adjusted for increasing age, female sex, education level and income. P<0.005. °P<0.05. OR = odds ratio.
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isolation, lack of emergency carer, lower consumption
of fruit and fibre, and tobacco use. In terms of chronic
conditions, arthritis and/or rheumatism, glaucoma and
cataracts remain significantly more common.

Despite having poorer self-reported health, those
living alone attend outpatient and general practice less
often. Poorer functional ability and a greater number of
falls in those living alone may inhibit access to
services, but this finding requires further exploration.
The overall prevalence of impaired mental mood was
comparable to levels of depression found in other
urban surveys of older people.” In contrast, no
difference in mental health or memory loss was found
when comparing the groups by living status. This was
despite the living alone group being twice as likely to
be at risk of social isolation, a finding explored further
in an accompanying paper (this issue). It should also
be noted that living alone may be a positive state for
some older people and hence have beneficial mental
health effects.

The picture of chronic disease prevalence that
emerges may explain the health status, risk factors,
and the pattern of health service use found.

At a population level, non-disabled older persons
registered with practices in suburban London living
alone do not differ from those living with others with
regard to visual problems, multiple medication use,
basic activities of daily living, and the major
pathologies that drive service use: heart and lung

diseases and diabetes. This is reflected in their
comparable or lower use of services. Their perceived
poor health, worsening functioning, and difficulties
with instrumental activities of daily living may be
related to three chronic conditions — glaucoma,
cataract and arthritis and/or rheumatism — which can
have a major impact on quality of life. The chronic eye
and joint disease reported more frequently by those
living alone may explain the increased likelihood of
multiple falls in this group. The association between
multiple falls and lone status remained significant after
controlling for socioeconomic factors, major health
indicators and health service use, although fear of
falling is no longer associated with lone status.

Limitations of the study

This is a secondary analysis of data collected for a trial
of health risk appraisal, which may lead to some bias
in recruitment and response. It is not possible to
determine causality due to the cross-sectional nature
of the data. Analyses have been based on self-
reported data and not on confirmed diagnoses or
utilisation data; due to the number of variables
included in the analyses, seemingly significant
associations may have arisen by chance because of
multiple comparisons. The significant difference in
response rates between men and women may be due
to this, as may be the adjusted OR for glaucoma in
Table 2. The sample was drawn from four general

Table 2. Self-reported chronic conditions by living status and unadjusted and
adjusted odds ratios of chronic conditions among those living alone.

Original Papers

With others

Alone n (%) n (%) Unadjusted OR  Adjusted OR*
Chronic condition (total n = 860) (total n = 1741) P-value (95% Cl) (95% Cl)
High blood pressure 419/843 (49.7) 812/1727 (47.0) 0.20 1.11(0.9t0 1.3) 1.03 (0.9 to 1.2)
Coronary heart disease/ 71/846 (8.4) 222/1722 (12.9) <0.001 0.62 (0.5t0 0.8)° 0.78 (0.6 to 1.1)

heart attack
Heart failure 20/838 (2.4) 43/1716 (2.5) 0.85 0.95 (0.6 to 1.6) 1.28 (0.7 to 2.3)
Irregular heart beat 132/842 (15.7) 299/1721 (17.4) 0.28 0.88 (0.7 to 1.1)  0.91 (0.7 to 1.2)
Stroke 41/844 (4.9) 87/1724 (5.0) 0.84 0.96 (0.7 to 1.4) 1.07 (0.7 to 1.6)
Chronic bronchitis’femphysema  41/845 (4.9) 76/1721 (4.4) 0.62 1.10(0.8to 1.6) 1.27 (0.8 to 1.9)
Asthma 111/839 (13.2) 210/1715 (12.2) 0.48 1.09 (0.9 to 1.4) 1.02 (0.8 to 1.3)
Arthritis/rheumatism 425/838 (50.7) 652/1717 (38.0) <0.001 1.68 (1.4 to 2.0)° 1.36 (1.1 to 1.6)°
Osteoporosis 104/842 (12.4) 129/1721 (7.5) <0.001 1.74 (1.3 t0 2.3)° 1.02 (0.8 to 1.4)
Diabetes 64/843 (7.6)  152/1725 (8.8) 0.30 0.85 (0.6 to 1.2) 0.95 (0.7 to 1.3)
Depression 110/843 (13.0) 184/1720 (10.7) 0.10 1.25(1.0to 1.6) 1.19 (0.9 to 1.6)
Emotional or mental illness 22/840 (2.6) 37/1721 (2.1) 0.46 1.22 (0.7to 2.1) 1.26 (0.7 t0 2.2)
(other than depression)

Glaucoma 58/842 (6.9) 86/1722 (5.0) 0.05 1.41 (1.0 to 2.0) 1.50 (1.0 to 2.2)°
Irreversible/ 34/843 (4.0) 411717 (2.4) 0.02 1.72 (1.1 to 2.7)* 1.29 (0.8 t0 2.2)
untreatable retinal disease
Cataracts 240/846 (28.4) 328/1718 (19.1) <0.001 1.68 (1.4 t0 2.0)° 1.25 (1.0 to 1.6)

2adjusted for increasing age, female sex, education level, and income.®P<0.05. °P<0.005. OR = odds ratio.
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practices in suburban London and the population
studied may not be typical of other areas. The
prevalence of health problems identified within this
sample may be lower than that in the general
population of older primary care patients, as people
with disabilities were excluded.

Comparison with existing literature

These findings challenge the conclusions of a
community survey of older people aged 75 years and
over,? carried out after the introduction of the 75 years
and over annual health check® which concluded that
those living alone were not a high risk group to be
targeted for specific assessment, despite the younger
mean age of those living alone in the community
survey (76 versus 81 years of age).

Implications for future research and clinical
practice

In this group of non-disabled older people living in a
suburban area, those living alone do appear to have
worse health status and health risk behaviours than
those living with others, although they do not make
greater use of ambulatory medical services. Some of
this excess disability burden and health risk is due to
age, sex, and educational differences between those
living alone and those living with others. However,
living alone itself appears to be associated with
specific problems, like functional impairment, social
isolation, joint disorders, multiple falls, and possibly
eye disease which remain significantly higher, after
controlling for socioeconomic factors, major health
indicators, and health service use. Those
implementing the NICE guidelines on falls prevention
in primary care® could evaluate the use of lone status
as one of the risk indicators for targeted
interventions. The fact that those living alone had a
lower use of ambulatory services despite having
worse health deserves further evaluation, given the
possibility that some of those living alone might be
under served.
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